This study examined the relationship between white matter hyperintensities (WMH) and executive functioning on episodic memory in a group of older adults who were cognitively normal or diagnosed with MCI or dementia. Volumetric magnetic resonance imaging (MRI) measures of total brain volume, white matter hyperintensity volume, and hippocampal volume along with age, education, and gender were evaluated as predictors of episodic memory. WMH were found to influence both episodic memory and executive functioning independently of other variables. The influence WMH on episodic memory was mediated by executive functioning and was completely eliminated when the interaction between executive functioning and hippocampal volume was entered in the regression model. The results indicate that executive functioning mediates the effects of WMH on episodic memory but that executive functioning and hippocampal volume can also interact such that executive functioning can exacerbate or ameliorate the influence of hippocampal volume on episodic memory.
Introduction
White matter hyperintensities (WMH) are areas of hyperintense signal on T2-weighted magnetic resonance images (MRI) of the brain and are thought to be due to ischemic demylination, neuronal loss, and gliosis (Fazekas et al., 1993; Pantoni, 2002) . WMH burden increases in healthy aging but is also related to risk factors such as hypertension, heart disease, and diabetes (Breteler et al., 1994; Debette et al., 2010; DeCarli et al., 1995) . WMHs are typically greater in older adults with mild cognitive impairment (MCI) and dementia than in healthy older adults (Wolf, Ecke, Bettin, Dietrich, & Gertz, 2000; Wu et al., 2002) , and have been related to cognition in all three groups (DeCarli, Massaro, et al., 2005; Elias et al., 2004; Gunning-Dixon & Raz, 2000; Lopez, Jagust, & Dulberg, 2003; Wu et al., 2002) . Longitudinal data have supported the cross-sectional findings and have indicated a relationship between WMH burden and cognitive performance, with increasing WMH burden associated with decreasing cognitive functioning, particularly with regard to executive function and processing speed (de Groot et al., 2001; Gunning-Dixon & Raz, 2000; Kramer, Reed, Mungas, Weiner, Chui, 2002; Prins, Van Dijk, & den Heijer, 2005; Vannorsdall, Waldstein, Kraut, Pearlson, & Schretlen, 2009 ). Longitudinal reports have also shown that WMH can predict declines in global functioning (e.g., daily living activities such as housekeeping; Inzitari et al., 2007) , motor performance, and the onset of dementia (Prins et al., 2004) . Although early studies suggested that WMH may not be relevant to understanding cognition in older adults, the past 10 years of research have revealed a relationship between white matter integrity and cognitive function that plays an important role in age-related changes in cognition.
Older individuals commonly complain of impaired memory performance. Neuroimaging and neuropsychological research has shown that interactions between prefrontal cortex and medial temporal lobe structures are important for normal memory function (Dickerson, Miller, Greve, Dale, Albert, Schacter, & Sperling, 2007; Shimamura, Janowsky, & Squire, 1990; Simons et al., 2002a Simons et al., , 2002b Simons & Spiers, 2003) and that the frontal lobes and hippocampus are particularly vulnerable to effects of aging and age-related disease processes, respectively (Moscovitch & Winocur, 1995; Troyer, Graves, & Cullum, 1994; West, 1996; Wu et al., 2008) . Neuroimaging studies of memory in young adults and neuropsychological tests in older adults have demonstrated that both frontally mediated executive function and medial-temporal function are important predictors of memory and of age-related memory declines (e.g., Dickerson et al., 2007; Ferrer-Caja, Crawford, Bryan, 2002; Glisky, Polster, Routhieaux, 1995; Troyer et al., 1994) .
